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outside the core, has a much greater shear strength than the core material Therefore, other things being equal, a higher factor of safety against the internal pressure of the core will result by increasing the amount of shell material, decreasing the amount of core material, and steepening the slope of the core. (See also Art. 21, Chapter 18.)
In some cases in the past too much emphasis has been placed on getting the core as tight as possible. Occasionally the effort to obtain as tight a core as possible has led to increased width of core and a decrease in the stability of the shell, with the result that a slide occurred during construction.
An important point about the relationship of the core and shell of a hydraulic fill dam is that the shell should be tremendously more pervious than the core. If the shell is 100 times as pervious as the core, the necessary requirements of stability and relative permeability will have been met. Many shells are at least 1000 times as pervious as the cores. The seepage through the core is practically never of appreciable economic importance even in hydraulic fill dams used for waler supply.
In view of the above, if only 10 or 15 ft of the central portion of a hydraulic fill dam is true core, this is generally enough to insure adequate watertightness. The greater width of the core is just to make sure that we will obtain a portion of the core at the center which is free from sand intrusions.
The minimum width of the core should be not less than 20 ft because it is usually impracticable to construct a core narrower than this and be sure to avoid getting sand lenses through it. For this reason it is usual to require that the top 25 or 30 ft of the hydraulic fill dam or at least its core be constructed by rolled fill methods.
37. Intrusion of Sand Lenses Into Core. The intrusion of sand lenses into the impervious core is objectionable only to the extent that it results in the increase of seepage through the dam to an amount which would be sufficient to be of economic importance or which is sufficient to affect the safety of the structure. Sand lenses projecting into the core to some extent are present in every hydraulic fill dam and cannot be entirely avoided, but they can be minimized by care in construction. In fact, lenses of sand projecting a little way into the core are a positive benefit as they hasten the consolidation of the core and improve stability. Sand lenses are a frequent source of argument between the engineers and contractors and their removal is often a matter of great expense.
The usual specifications for hydraulic fill dams are in serious need of revision in this and other respects in the interests of economy and safety. Many specifications require the removal of all sand lenses within the limits of the core, thus materially and unnecessarily increasing the cost of the work.
Specifications should, it is believed, permit sand lenses, regardless of thickness, to project into the core from either side 25 per cent of the theoretical core width (see Fig. 33) at any given elevation. Any sand lenses which project into the core farther than this should be removed or thoroughly broken up. In other words, the central 50 per cent of the theoretical core should be maintained of impervious core material free from sand lenses.